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^ 1. A lateral metal-oxide semiconductor field effect 

transistor (MOSFET) , comprising: 

a silicon carbide layer located over or within a substrate of 

— r-T" ) 

'ac 



a ^s^mi conductor wafer, a gate formed on the silicon carbide layer; 

and \ Qo.'^,vV^ -^-^s '^^^ 

source and drain regions located in the silicon carbide layer 
a,nd laterally offset from the gate. 



2: 



2. The MOSFETVas recited in Claim 1 wherein the silicon 
carbide layer has a brv^akdown voltage greater than a breakdown 
voltage of silicon. 



The MOSFET as 



2 carbide layer has a breakdown vo 




in Claim 2 wherein the silicon 



about 10 volts 



4. The MOSFET as recK;ed in Cl^strtT wherein the source and 
drain regions are doped with an N-type dopant. 



5. The MOSFET as recited in Claim 1 wnerein the source and 
drain regions are formed in a tub doped with a\p-type dopant. 
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6. The \M0SFET as recited in Claim 1 further comprising a 
buried oxide lay^ formed in the substrate. 



The MOSFET as 



carbide layer is formed on 



8 . The MOSFET as re 



comprises silicon and the si 




laim 1 wherein the silicon 



Claim 7 wherein the substrate 



Ide is a 3C silicon carbide. 



9. The MOSFET as recited rn--ea:aim 1 wherein the MOSFET is 
located on a semiconductor wafer that includes a. CMOS device. 



10. The MOSFET as recited in Claim 1 wherein the MOSFET is a 



power switch employed in a power train of a power convertei 
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11. A method of forming a lateral metal -oxisJ^ semiconductor 
field effect transistor (MOSFET) over or witty^i a substrate of a 
semiconductor wafer, comprising: 

forming a silicon carbide layer oy€r the substrate; 
forming a gate on the silicon ^rfarbide layer; and 
forming source and drain re^ons in the silicon carbide layer 
laterally offset from the gatj 



12. Theymethod as 



annealing the sour^ 



recited in Claim 11 further comprising 
■drain regions at about 1200° C. 



13. The meUnod as recited in Claim 11 further comprising 
forming a buriejd oxide layer. 

14. TMe method as recited in Claim 13 wherein forming a 
buried oxj.^de layer includes forming a buried oxide layer in the 
substratfi 



'5. The method as recited in Claim 11 wherein forming source 
and flrain regions comprises implanting an N-type dopant into the 
sil/con carbide layer. 
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16. The method as recited in Claim 11 wherein £(5Jrming source 
and drain regions comprises forming the source an^^rain regions in 
a tub doped with a P-type dopant 

17. The method as recited in^^laim 11 wherein forming a 
silicon carbide layer includes foi^fTing the silicon carbide layer on 
the substrate. 



18. The 
silicon carb 
silicon carbide la 



h^d a^re^ited in Claim 17 wherein forming a 
on /the substrate includes forming a 3C 
silicon substrate. 



19. The Aiethod as recited in Claim 11 further comprising 
conf iguring/fche MOSFET as a power switch and integrating the MOSFET 
into a poi^er converter. 



ygO. The method as recited in Claim 11 wherein forming a 
MOS/FET includes forming the MOSFET on a semiconductor wafer that 
i/cludes a CMOS device. 



21. A power converter, comprising: 

2 an isolation transformer; 

3 a primary side power switch coupled to a primary winding of 

4 the isolation transformer, and a secondary side power switch 

5 coupled to a secondary winding of the isolation transformer, 

6 wherein at least one of the primary side power switch or the 

7 secondary side power switch is a lateral metal -oxide semiconductor 

8 field effect transistor (MOSFET) formed over or within a substrate 

9 of a silicon wafer; 

13 a drive circuit coupled to the secondary side power switch and 

: 3~s 

Ip including a complementary metal oxide semiconductor (CMOS) device 
formed on a silicon substrate and having an operating voltage, the 
MOSFET having a breakdown voltage higher than the operating voltage 

\j\ 

14 of the CMOS device; 

SI an output inductor coupled to the secondary side power switch; 

and 

17 an output capacitor coupled to the output inductor. 
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22. The power converter as recited in Claim 21yWherein the 

2 MOSFET includes: 

3 a silicon carbide layer located over or wL^in the substrate, 

4 a gate formed on the silicon carbide layer^^and 

5 source and drain regions located ip/the silicon carbide layer 

6 and laterally offset from the gate. 

23. The power cpffi&exter yas recited in Claim 21 wherein the 
2 operating volta;^ ranges ^^bri^ about 3 volts to 5 volts and the 

breakdown vol/age rangesyf rom^bout 10 volts to 30 volts. 

iB 24. The powei^N^nv^ter as recited in Claim 21 further 

comprising a buried oxide\layer. 

Ui 25. The^ower converter as recited in Claim 24 wherein the 

^ buried oxidef layer is located in the substrate. 

26./ The power converter as recited in Claim 21 wherein the 
source /ana drain regions are doped with an N-type dopant. 



27. The power converter as recited in Claim 21 wherein the 
si]j5.con carbide is 3C silicon carbide. 
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28. The power converter as rec^dxed in Claim 21 wherein the 
source and drain regions are f^?ffied in a tub doped with a P-type 
dopant . 

29. The poweif>6onver/er as recited in Claim 21 wherein the 
silicon carbide J^yef\is formed on the silicon substrate. 



30. ^he power converter as recited in Claim 21 wherein the 
gate coffiprises polysilicon and the substrate comprises silicon 
doped/with a P-type dopant. 
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^ 31. A method of forming a power convertier, comprising: 

2 forming an isolation transformer; X 

3 forming a primary side power swatch coupled to a primary 

4 winding of the isolation transform^; 

5 forming a secondary side n^er switch coupled to a secondary 

6 winding of the isaJ^ion tra^flormer, at least one of the primary 

7 side power switch and the sdcondary side power switch being a 

8 lateral metal 4pxide s^^^m^ond^ field effect transistor (MOSFET) 

9 formed over or withiEr a sl^strate of a silicon wafer; 

Iffi forming a dr^e cii^uit coupled to the secondary side power 

\^ switch and incLading a complementary metal oxide semiconductor 

li^ (CMOS) device /ormed on a silicon substrate and having an operating 

lj|i voltage, ther MOSFET having a breakdown voltage higher than the 

iSk operating /oltage of the CMOS device; 

l^^i formng an output inductor coupled to the secondary side power 
switch ;/ and 

17 TOrming an output capacitor coupled to the output inductor, 

18 the secondary side power switch. 
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wherein forming a 



32. The method as recited in Claim 

2 MOSFET includes: 

3 forming a silicon carbide layer c^er or within the substrate; 

4 forming a gate on the silicoi^^arbide layer; and 

5 forming source and drain r^ions in the silicon carbide layer 

6 and in contact with the gate, 



2i 



33 . -ifhe method jas /ecited in Claim 31 further comprising 
annealing! the scarcer and/drain regions at about 1200"" C. 



34. The methocy as 
forming a buried oxide layer. 



■ecited in Claim 31 further comprising 



j=y 35. Tne method as recited in Claim 34 wherein forming a 

5 buried oxifde layer includes forming a buried oxide layer in the 
3 substrate. 



3^. The method as recited in Claim 31 wherein forming the 

2 sourc^ and drain regions comprises implanting an N-type dopant into 

3 the silicon carbide layer. 
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37. The method as recited in Claim 31 whereio^ forming the 
source and drain regions comprises forming the y^urce and drain 
regions in a tub doped with a P-type dopant. 



38. The method as recited in Qlaim 31 wherein forming a 
silicon carbide layer includes formj.'ng the silicon carbide layer on 
the substrate. 



39. The 



silicon carbi 



carbide layer on a si 




Claim^31 wherein forming the 
ate includes forming the silicon 
rate. 



40. The method as recited in Claim 31 further comprising 
forming an oxide/ layer over the silicon carbide layer employing 
chemical vapor /deposit ion. 



41. TMe method as recited in Claim 40 further comprising 
annealing /he oxide layer at about 950° C. 



42/ The method as recited in Claim 31 wherein forming a 
silicon/ carbide layer includes forming a"3C silicon carbide layer. 
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43. The method as r;ecited in ClainL31 wherein forming a CMOS 
device includes fo^-fng the CMOS device to have an operating 
voltage ranging fc^om/about 3 volts to about 5 volts and forming a 
MOSFET includes forming a MOSFET having a breakdown voltage ranging 
from about >lO volts to about 30 volts. 
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